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I
FORTRA N P1.2 CYCLE 115P2 0-B SOURCE LISTING 13.39 HRS. 31MAYI
00042 J2-J2—MD
00043 ASSIG N DJNAJ 1,JNAIJ1;MND )
00044 ASSIGN DJNAJ2,JNA (J2;MND )
00045 DJN-DJNAJ 1+DJNAJ2
00046 DJN A (I)*DJN
00047 10 DJNI.0JN1+DJN

C
C MULTIPLY BY SENSOR TER MS
C

• 00048 DJN .LsDSN1A *DJNL
C
C GET NORMALIZ ATION CONSTANT
C

00049 CNORM-SUMLOG (JN1 )
00050 CNORM-1 .O/CNCRM

C
C TR ANSFER THE NORMALIZED DENSITY
C

k 00051 DJN-CNORM*DJN1
C
C C U M U L A TE E S T IM A T E S
C

• 00052 DJNA 1.OSINY*DJN
00053 SHAT sSUMLOG (JNA )
00054 OJNA1- OCOSY* DJN
00055 CHA T-SUMLDG (JNA )

C
C TIMEOUT 

-

C
00056 CALL Q3CLQCKS (TNLF ,TT )
00O~ 7 RETURN

C
• C 

C
C

• C 
C
C SAMPLE PATH INITIAL IZ ATION TAKES PLACE HERE
C

00058 100 IF ( MC.LE .O )  GO TO 200
C
C TR ANSFER THE INITIAL OU-~SZTY FOP NEh SAM ?LE PATH
C

00059 JP~~1;MND)-JO (1;MNO )
00060 RETuRN

• ~~~
•
.
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FORTR AN k1.2 CYCLE 115P2 0.6 SOURCE LISTIIIG 13.39 MRS. 31MAY
C
C 
C
C
C 
C
C GLOBAL INITI ALI ZATIONS OCCUR rIERt FOR THE ENTIRE RUN
C

• C
C DETERMINE THE NUMBER OF CONV)L UIIQN POIP4Tj
C

00061 200 NTERM— (ND !2.)*SQRT (50.*Q22)/PIDEL+ 0.5
00062 P101.110+1
00063 MDD-MD
00064 MD2-MOD+1
0006 5 M&3.ML)D*2
00066 1104-1193+1
00067 MD5-M03*2

• 00068 1106-1105+1
00069 MD7 MD5*2
00070 P108-1107+1
00071 1109.1107*2
00072 11010-1109+1
000 73 PiDll-11D9*2
00074 P1012-11011+1
00375 11D13-11D11*2
00076 11D14-11013+1

• 00077 11015.11013*2
00078 11016-11015+1
00079 MND.IID*ND - -

• 00080 M1NO-MD1*N. )
00081 PINDL MND+1
0008 2 NT ERM 33 .MD * NT ERM
00083 P4T 2*NTERM33
00084 NC .NTERM33+1
00085 MND2.2~ MND
00086 P402.N0*2

C
C SET UP THE VECTOR DESCRI PTORS FOR THE UPD A TE FUNCTIONS
C

00087 A S S I G N  DS1,Sl (1;PIDI
00088 ASSIGN DS2,S2CL;MD )

• 00089 ASSIGN DSNI,SN1 (1;MD)
• 00090 ASS IGN 0SN2,JNA (1;MO )

ASSIG.~ 0JN,JN (1~~iN0)

30
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FORTRAN P1.2 CYCLE 115P2 0.8 SGIJRCE LISTZ ’~G 13.3~ MRS. 31IiAY~• 00092 ASSIG N DJNM ,JNM (1;ND2)
00093 ASSIGN DJNO,JN(];MD)
00094 ASSIGN DJN1F,JN1(1;MNO2 )

• 00095 ASSI GN DJNS,JNS (1;ND)
00096 ASSIG N DJN1D,JN111 ;MD1)
00097 ASSIGN DJNA1S ,JNA I1;M1NO )
00098 ASSIGN DJN1S,JN1 (1;MIMD )
00099 ASSIGN DJNA2S ,JNA (2 ;M1 ND)  -•

00100 ASSIGN DDELJ ,DELJ( 1;M ND ) 
• • • • ;  - -00101 ASSIGN DBT,BT( 1;M IND)  

- -

00102 ASSIG N DJNA,JNA (1;MND )
00103 ASSIGN DJN1,JN1 (1;MND) 

- •

• 00104 ASSIGN DJNAENT,JNA(MNO1;NT) 
- -

00105 ASSIGN DJNABNT,JNA (l;HT)
00106 ASSIGN DJNANC ,JNA (NC;MND)
00107 ASSIGN DSN1A ,SN1 (1;MND) 

•

00108 ASSIGN DSINY,SINY (1;MND )
00109 ASSIGN DCOSY,COSY (1;IIND)
00110 ASSIGN DJNA1,J NA (1;MND ) 

- -

C
C PHASE VARIABL E S
C

00111 00 213 1-1.110
00112 SIGM A (I)—PI* ((2.*I—1.)/MD —1.)
00113 COSY (I).COS (SIGMA (I))
00114 SINY (I)— SINISICMA (I))
00115 S1 (I)—COSY (I)IRDEL

• 00116 210 S2 (I)—SI$YII)/RDEL
00117 CALL VPKOP (SINY,0) 

-•

00118 CALL VPROP (COSY,0)
C
C PHASE RATE VARIABLES
C

00119 03 220 Iu1,ND
00120 220 PSI (I)-PIDEL* ((2.*I—1.)/ND —1.)

C
C SET UP TilE BIT VECTOR
C

03121 11—1
00122 DO 235 I.1.ND
00123 DO 230 J.1,MD

• 03124 BTIII ) 8’l’
• - 00125 230 11-11+1

• 00126 BT (I1)—B ’C’
00127 235 I1 11+1

31
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FORTRA N R1.2 CYCLE 115P2 0-B SOURCE L IST ING 13.39 MRS. 3IMAY
C
C SETUP THE TRANSFER M ATRIX
C

00128 DO 240 J— 1,ND
00129 J1-MOD (ND—1—NTERM+J,ND)*MD*2
00130 I1-J1*MOD (MD+MD/2+33— ( 135—NTERM+J) /4,110)
00131 240 JNS (J)-I1

C
— - 

C SETUP INTERPOLATION MATRIX
C

00132 IN (1) 0.875
00133 IN(2)-0.625
00134 IN (3)-0.375
00135 IN(4).0.125
00136 IN (S)— INII)
00137 • 

IN(6)-IN(2)
00138 IN (7)—IN (3)
00139 IN (3) 1N (4)
00140 J.MOD (NTERM,4)
00141 DO 245 1-1,4
00142 I1- (I—1)*PID1+1
00143 J1— I+4— J
00144 T.IN (J1)

• 00145 245 DELJ (I1;M01)—T
C

• C SET UP THE EXPANSION VECTOR
• C

00146 11.1
00147 J1-4*.103
00148 DO 250 I-1,MD
00149 DO 250 Ja1,J1
C0150 J2-I1+J1

• 00151 DELJ (J2)-DELJ (I1)
00152 250 11— 11+1
00153 11— 3
00154 12.2*ND

• 00155 DO 265 1—2,12,2
• • 00156 JNM (I—1).I1

00157 JNM (I)-I1
00158 265 11-11+110

C
C E VALUATE CONVOLUTION TERMS AU )
C

• 00159 DO 280 1-1,NTERM
00160 T-I

32
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FO*TRAN Ri.? CYCLE 11SPZ 0.8 SOURCE LISTI~~ 13.39 i’RS. 31MAY7
00161 TT-ND
00162 Tt~MP-T lTT
00163 TENP.CDNST*TEMP*TENP - •

00164 A ( I ) - 0 .
00165 IF (TEMP.GT. —47) A (I).EXP(TEMP )
00166 280 CONTINUE

C
C CONSTRUCT THE A PRIOR I DENSITY -

C
00167 CNORM 1.0!(TWOPI*SQRT (A11*A22))
00168 CL-— 0.5/A22
00169 SI.—0.SIA11
00170 00 290 1.1,110
00171 Il-I •

00172 
• 

CR-SI 11A (I)—Y1CS T • -

00173 CR.C~~SCRøSI
00174 DO 290 J.1,ND
00175 TEMP— PSI(J)—Y2EST
00176 J0(11 ) . EX P ( TE M P * TE M P * CL + CR ) * C P I ORP% 

—

0017? 290 11.11+110
- C

C WRITE OUT PARAM S OF NLF
C

00178 WRITE (6,6000 ) MD,ND,MU1,t4 D
00179 6000 FQRMAT (IHO,26X,271-IPOINT MASS NONLINEAR FILTER/ jiM ,

1 28X,24HVERSION 2, CODED b/27/761/1H ,
2 18X,13,1HX,13.25H DENSITIES REPRESE’4TE .) ~Y ,13,1-$X,I3)

00180 wRITE (6.6001) NTERII,(A (I),I—1,NTERM)
00181 bOOl FDRIAT (LH ,33X,7HA (1)—A (,I2,2H) l (1X ,5E1~~.8))
00182 RETUR N

C
C 
C

00183 END
NO ERRORS

• • 1,
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FORTR AN Ri.2 CYCLE 115P2 U— B SOURCE LIST IPI1G 13.39 MRS. 3111AY7
00001 FUNCTION 5011106(43
00032 REAL A (8192), C (4096)

C
C 51.111106 — S U M (A ( L ) ,  . . ,A(2$*N?A) )
C DOMAIN - 8 •LE.  NPA .LE. 13

00003 NPA - 12
00004 NA - 2**NPA
0000 5 L C - NA/2

00006 C (1;LC) - A ( 1 ; L C ) +A ( L C . 1 ;  IC)
C LOOP

0000? 20 LC - LC/2
00008 IF( LC .LT. 4) GOT O 50
00009 C( 1 ;LC)  — C ( 1 ; L C 4 C ( LC +1 ;  IC)
000 10 GO T U 20

C END LOUP
00011 50 CONTINUE
00012 SUMLOG -CII) + C ( 2 )  + C (3)+C14)
00013 RETUR N
000 14 E ND 

- •

NO ER R O R S

34
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1 - 3  Cray Code

The Cray I from our point of v i ew had the mos t potenti al for our

problem . However the code development centered on tricks to make the

C ray ’s compiler use the full potential of the mach i ne ; in particular to

force chaining and efficient use of the available hardware potentialities .

It would seem tha t assemb l y language cod i ng of this machine should be

• undertaken in order to effectively use the potential of thIs machine .

We achieved 33 megaf lops with the following code. The reader should note

tha t the philosophy that is most useful here is to produce a small number

• of loops which perform a large numbe r of instructions in the inner loop.

I

• 
-!

~~~~ •
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C CRAY FORTRAN COPIPILER t’ERSIo~; I.05X ~‘2/:?1//9
C COMPILATION DATE AND TItlE 05/21/?9 — f l1: 1,f : Y)

SUBROUTINE NLF( II C ,SANP ,ZL ,Z2 ,SI!AT,CUAT ,TNLF)
INTE GER MC,SAN P
I(EAI. Z1,Z2,SIIAT ,CHAT,TNLF

COIIMOPI /LCHI/ T2OA , T25A , T3OA , T’ifl~,T6OA ,T/()A,T9O.~
INTEGER I,IL ,J,K,NC,NTF.RM,NSIZF.
INTEGER JNS(128)
REAL ALPILO,A 11 ,A22 ,cL,CNORII,coNsT,clt,r EI.,DELF ,r-rc,DT ,pJ[,cL,pllo ,

1 QQIQ22.Q22C ,RDEL,RX,SI ,T,TEMP,TT,T,OPT,YIEST,Y2EST
REAL cOSY(32),SINY(32),SN1 (3’),Sl (32),S2(32),SICMA (32),TROW (32)
REAL A(1O),DELJ(128),PSI(123),V1 (128),V2(12R)
REAL Jt1(33,129),J!11(33,I49),JO(33,12~)
COM*)N /PROB/ TWOPI,PI,ALP IL O ,DELF ,Q22C ,YLEST ,Y2EST,

1 A I I ,A22,COt~ST,DEL,FTC,PI!EL,P1Ifl,Rr EL,Rx ,I’o,Q22
COMMON /NLFC/ NC,NT,NTER M,S1 ,S2,SIG!~A ,PST,A ,COSY,

I DELJ,JO,JN ,SINY

C IF SA}IP NOT POSITIVE THEN REINITIALIZC

IF (SAI-IP.LE.O) CO TO 100

C THE FOLLOWING CONSTITUTES TIlE TIME SEGMENT

C SET CLOC K

• T— SECOND (I )

C EVALUATE SENSflR TERM S

DO 10 1—1 ,32
V 1( 1 )~ Z1*SI (I)+Z2*S2(t)

C ~~~ NEXT ONE OUT FOR CRAY ***C IF (VIU).LT.—1 I5.) V l ( I )— — 1t 5 .
• 10 S141(1)—F.XP(V1(I))

- 
• C TRANSFER JIl WITH COLUMN S CYCLICAI.LY HOTATED TO .T’~ 1

TI — SECOND (I)
DO 20 J—I , 128

CDIR$ IVD!P
lC—129—J
DO 15 1—1 ,32

15 .JN(I+32,K)—JN (I,r~)
DO 20 1—1 ,33
JNI (I, K+I O)—J N(I +JN S(lc ) , K)

• â-4 20 CcONTINUE
T20- SECO~ID(I) - TI

C INTERPOlATE IN iN! BETWEEN ADJACENT RO1~S

• 
‘ 

TI — SECO?1~) (1)
• 

• 00 2 5 1— 1 ,32
DO 25 .1—1 1,138

25 JNI (1,J)—JNI(I+I ,J)—JU l (T,.J))*DFLJ (.1—I )) ÷.i~:i (I ,.J )
T2’5— SF.COND (I) — TI

36
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C EXPArm ENI)S OF JNI BY CYCLICALLY COPYING CU LLflIN S

• T2—SEcOND(I)
DO 31) Jal ,NT~RM
DO 30 1— 1 ,32
JNI (I,—J+1 1)—JNI (I,—J+139)

30 JN1 (I ,J+138)—JNI (I,J+IO)
T30— SECON U(L) — Ti

C CONW)LUTION IN JNI TO JN

T1—SECOND(1)
DO 40 1— 1 ,32

• DO 40 J—1 ,128
JN(I ,J)—JN1(1,J+10) + A (1)*(JNI(I,J+9) + J H L ( I ,J+ 11))

1 + A(2)*(JN1(I,J+8) + JNI (I ,J+t2) )
2 + A(3)*(JN 1(1,J+7)  + Jtl1(1,J+13))
3 + A(4) *(Jtl 1(I ,J+6) + JN1(1,J+ 14))
4 + A(5)*(JN1(1,J+5) + JNI(I,J+15))

40 CONTINUE
T40— SECONfl(1) — TI

C ACCUM U LATE ROW SUMS BY COLUMN

DO 50 1—1 ,32
50 TROcZ(I)—JN (I,t )

• T 1—SE COND( 1)
DO 60 J—2,12$
DO 60 1—1 , 32

60 TR O W( I )— TROW( I) +JN( I ,J)
T60— SECO?m(I) — Ti

C CO~IPUTE ESTIMATES AND NORMALIZATION CONSTANT

• VI(L)_TROW (1)*SIII(I)
CNORM—V1 (1)

• TI— SECOND (1)
DO 70 1—2 ,32
Vi (I )_T R OW (I )*SNl (I)

70 ClIORH-CNOR)I+V 1(I)
T7~~ SECOND (i) — TI

SIIAT—DOT(V I , 1,SIII Y , 1,32)
CUAT—OO T(V l , t , COSY ,1,32)
CNORN—I . /CUORM
SIIAT.SHAT*CNORN
CHATaCIIAT*CNOR~t

C TRANSFER NORMAL IZEI) DF.U SITY

• - TI—SECOND(1)
1)0 90 1— 1 ,32 • -

TF~lP~SN I (I)*CNORH
1)0 90 J—1 ,12R

-. • JN(T ,J).TF.NP*JM(I,J)
• •.• 00 cO ITI~!JE

- • TOO— SI ~c~~!D ( 1 )  — TI
TNLF—SECONO (TT)—T

PKIUT I 234,T2O,T2S,T3O,T’.0,T~,O,T7fl,T0fl
1234 FOR!IAT(” 20, 25, 30, 40, 60, 70, 90 “,7FI2.~ )

• -
~~
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T2OA-T2OA+T20
T2SA-T25A+T2 5
T3OA—T 30A+T30
T4OA-T4OA+T40
T6OAaT6f)A+T6()
T7OAaT7OA+T70
TQOA—T9OA+T90

C T~IE VARIABLES ABOVE ARE INITIALIZED TO ZERO BY THE LOADER SINC E
C THEY ARK IE LABELLED COMMON (SOPPY BUT S1IOULI) BE OK).

C TIMEOUT

c THIS ENDS THE TIMED SFCMEN T

RETURN

C * * * * NOTHING BELOW THIS POINT REQUIRES VECTORIZATI0~ * * * *
C IF MC t~OT POSITIVE THEN GLOBAl. INITIAI.IZE

10!) IF (MC.LE.O) GO TO 200

C SAMPLE PATH INITIALIZATION

DO III) 1—1 ,32
1)0 110 J—l ,12~

LI’) JN (I,1)—J0(I,J)
RETUR~1

C GLOBAL INITIALIZATIOP1S FOR NONLINEAR FILTER

200 NSIZE—lO

• PITF.Rt4_64.O*SQRT(S0.*Q22)/PIIThL+O. S
IFQITERM.GT.NSIZE) NTERM—NSIZE

C PHASE VARIABLES

DO 210 1— 1 ,32
SI*MA(I)_PI*((2.*I_I.)/12._1.)
COSY(I)—C0S(SICMA(I))
SI’~1Y(I )— SIN (St ( P ’A( I ) )
St (I)—COSY(I)/RDEL

210 82(1)—SINY(I)/RDEL

C PHASE RATE VARIABLES

DO 770 1—1 ,128
220 PSI(I)_PfDEL*((2.*1_I.)/12~._I.)

- - 

C SEll!!’ THE TRAN SFF.R NATRIX

• • • DO 26fl 1— 1 ,12?
• • 2’.O JNS(.I)—MOD( ~ i— (J—l )/4 , 32)

• 38
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C SETI J~ TIl E I’~TFRP OIATION VECTOR

- I ) F L . T ( i ) O .~~1S
DELJ(2)—O .625
DEL.I (3)~ fl. 3 4 ’5
I)EI.J(4) 0. 125
1)0 25’) 1—5 ,125,6
DELJ (1 )—I)F.LJ (1—6)
DEIJ(I+ 1 )—DE!J(I—3)
DELJ( I+2 ) —DELJ ( I—2 )

- 25’) DF.LJ(I+3)—!)EI.J(I—l)

C EVALUATE CON~~ LUTION TERMS A(I )

DO 280 I—I ,NTERM
TEMP—I / 12!.
TENP~CONST*T EMP*T Fz.IP
A (I) —0.
IF (T~MF.CT.—47.) A (I)—EXP(T~ lP)

280 CONTINUE

CIINHTKIJCT TIlE A ,‘RIORI DEN SITY

CNORNaI.O/(TWOPI*SQRT(A11*A22))
CL——fl. 5/A22
SI——0. S/All
DO 2~9 1—1 ,32

• CR—SICPINA(I)—YLEST
CR~CP*CR*SI
IX) 290 J—1 , 128
TEHI’ —PSI (.i)—Y2’~ST
T EMP~TEMP~TEMP*Cl.~ CR

I • C **~ I~EYT TWO (HIT FOR CRAY ***
C JO(i ,J)— O .
C IF (TEMP.(T.—1 15.) •JO(I ,J)_EXP (TEMP)*CNO~M

I C *** N EX r  ONE IN FOR CRAY ***
J0(T , .1 )_ F .XP (T I~’1P ) *CNO RM

290 COMTII-.,;E
RETURN
El!!)

• >

• 
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II - 1 CDC 7600 Code for the 3-D Problem

The three dimensiona l phase demodulation program code was developed

simultaneous l y for the 7600 and the Star 100 in order to have a check on

• each. The 7600 was not effective on this program as with l eve l ~e33 the

optimizing compiler did not produce runable code , the extended memory

addr ess , calculations failed . When the Opt i compiler was used,time s of

20 to 30 times slower than the Star resulted , while on the 20 prob l em the

7600 was onl y 5 times slower than Star. The comp iler failure was sub-

mitted to Contro l Data as a problem and acknowledged but never sol ved .

The reader could view the 7600 code as the scalar vers i on of the 3D Star

Code which follows in II - 2. It is apparent tha t the 7600 is not as

effective as the Star and Cray on problems with large memory requirement ,

• i.e. around 350K.
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P~ CG~ A M  M A IN 7f ~,/ 7 li CPT=i r~~~~

i PcOI PA,~ MN IP1(INPLT,0UTPUT, PUN~ H, tA P F OUTrIlT ,T A P E5=IPl(),IT)
UIMZNSION XOATt139,j’),YtC3 5),~~211!5) ,

c XP331t6,1€sl,YA (35),

~~t (i6),EJ (96),~’((16),

~~XPONI35 l , EXOON( t7) ,Y3 ( 1 ?)

5 q’ AL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~!V(~ (t6 )

INT’ZG~ R J~1S(t 536) ,JN~~(3 3?2 )
C ‘IT ~3(2~’l12)

t~
) LOG ICA L ~ 3( 2M12 I

LEV EL 2 ,J NA
L~~V?L. 2,flE LJ ,JNI,Y0
L~ VEL 2,’~OSY ,SIN Y ,SNt

• LCV ~ L 2,SN2,JI,IS
LEVEL 2.13
COTMM0N/GN/JG~USS,X?77 (2i
COl’ION IA /NA
V~OMMON /!/ ~~LJ ,JU1 , Y~
‘~OMMON IC/ COSY ,SINY ,SU1,SPI2,J’.S,~~3f l  HAM LT!T /IPISTP/Y ST ,O33C,A LF,r,A~

.,4.”1~~,Y1~~3T ,Y2EST,ALDj 1o,o~~Lr ,
• 022C,UUM1 ,t~U92,~1C!,~1)~

W~~ITE (6 ,666)
66€, C00?4AT (1HI,SMIND !JT I

AO (5,IP.~~T2)
25 W P.IT E ( 6 , T M S T ~~

)
J C~AUSS 0
P11~3 = 1~~.’ (4LPi1~~/~~~.)
00 ~22C’ (.’5)

• ~ TC Srr?T(2.o)~~~x..(.25)/r1fl
0~~LT = OVLF.FTC
022 = 022C LT
ku KX/0c L Tf °220 = PjjJ.SflOT (r)22C/RX)
R1IM1~~1./’1i

A L F ~ 0 ’LT
—

t 0 , ( (A 1 P 1t ( ) + G A M I / 1 C . ~
A 22  P2’O

~ •5~~fl31C/ALFA 3 3  2.~~’P33!
033 =

~EV1 = SOQT (4utl
S O RT (A !2 )

• - OEV I SflR’ (’itI
PZV4 = S0~ T (A3 3)

• .~~
••

-
• • IEVO2 5001(022)

• 
~~~~~~ = .~ fl~~T ( 0 3 1 I

‘(OU9T I
• ‘) ISAM P = I

~1SA ’4 P =

: 1  LJMPI =

SIIMP 2
1!P’P3

iS O~ LS~
• 

~~ -‘ ~ ,~~AT~ ’I(i.)
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P.c OC.,~4M MA IP~ 76/Ui C~~T=1. ri~~

PTOL T = D I/flCLT

DINV 1.0/PT
63 °I2OLT = 2.J~ P W LT

UI NUMI
II? NUM2
U3 NIJM3
IV? = u2/Pt?’DLT~~S0PT (c0..n22)..5
NTE~IP( TY2
NTEDIII NT~ QM + 1.
NIQM16 = NTZ°M’16
M G PJT P.M16 + I
PIT ?‘NT°M16

73 P111536 = NT + i~~’~
= .5/011

CL = — .51*22
• CM = — .5/A33

ST — .5/Alt
75 C ... *.~~~.......*... ‘PID Vt, Y2 ~Nfl VA

= PI/IJL
~0G2 = PTOLT/1J2
0’) leG I t,PIIJMI

X = T — l
X = V/UI
Y i ( I )  = —°T + X~~PT2 + ?or,t

‘.0 CO NTTF IU~00 5~ I 1,PIUM2
• X : I — l

= X/U2
Y 7 ( I )  —PTOL T • X D1!OLT + E tW,2

50 C0NTINU~
DO 51 I 1,1V2

X 1
X = X/ U2
Y 3 1 1) = V

61. ‘~ONTI’~’UE - -

00 55 I l,NIJM1
COSY (I) = COS (Vi (T)I

05 SII~V ( I I  = STN (Y~.(I))
56 CONTTN (F

• 00 38~ I =

• ~lIT I = COSV(’)/°ll
• S? I I)  = SINV(t)/’It

1~’0 3o3 COWTI?~1J~
CALL V P~tC P (SINY , StNY,Ic,,2’~676, 16)V~A L L  V~~~PP( CnSY ,’~OSY ,tc ,” .c76,j 6 I

• 71 XP= ,5 !’)~ T (A~~3)
YY3 = ( PHJ’V’ — I. )/ 2 . C  • 1.3

~~~~ 1”S T Y ~ = YV ~
00 Fiu I I , N ( J M~

= I — Yv -’
V~~(I) 

V 7~~~T 4

Yc (I -v3 :SI4~~~*xX
CUP~TIUU’

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 9Y I~A Nt r~ ~ Y P !) ’ I”TTALS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• 

~~~~ ir ( 1V2 •~~‘), 3)  60 10 153
DO ISu j = t,I~~23QN r~ItLT’°I20L

42
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oRO(;~~aM M A I N  76/76 flDT j  FTPI le.6.l.’’A

EVDON ( I )  = ~X P (—0ON/fl2?~~IY3(T).’2))
153 I~’)NTINUZ00 152 I = t , t V 2

~
XPONCI ) = EXDOPJ(IY2+1—T)

EAP0’1 (1Y2+1+I) EVOONt’)
1.23 152 GO NT IP~U!

153 ~XP ON ( tY2+I)  = .5
IV Y 2 !Y2 + I
L T E R M 2  = 2

00 723 K = 1,1.6
L ?5 00 720 1 = 1,t~XNI!M = (K — rp~~xp • ALF(3~~(YA (TJ — 1.,

YNUM =
EX D33( r , K) = C.0
IF (XNUM .L’~. —27. )  GO TO 7’C
EXP33( I , I() = FX ° (X ’ I tJ~4)

720 CONT INIJ~LT~~ M 3
LT RM IF4
LTERP41 = LTE~~M + 1

I’5 LC = LT~~t’t€ , + 1
M S = NTl 5 ~6 LTE°M + PIG

• C NOT ON 0~~IGINAL LISTING, RUT ON ICAS~. ~!PO~ T LIST!UG
• 1 = 0

DO 339 K = t,tF-
• 

• 143 00 339 ~J = l,t6
00 ~~Q J = PI ’r~~P .M t , ! YV

1 = 1 + 1

• 0(1) =
3~ q coNTT ’~u~

ALOSS A 73

~LOSSO A L 055
X 3i ST Y 3~~ST
X ST O= Y 3 ST

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ INIT!*L 0 M5!TY ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

150 00 155 1=1,16
• • XXX ST (Yt (T)—Yj~~~T)~~~?

TF X X X  •L T .  ~~~7)  c0 10 154
LIlT ) EX P (X%X)
GO TO 155

t~~5 15’. ~I1T) J.0
C0~,TTPIII~

00 1 7  J=1,~~F,
YY Y C L (V2 (J)—Y2~ ST) ’2
IF(YVV .11. —27) GO IC) 156
EJ (J) FX°(YVY)
6 0 1 0 157

157 cOpTrw,pr
“U 169 ‘(=1,16

165 Z 7 7 : C M i Y A ( V ) Y’ES1)~~~’1rU?~ .11. — ‘7) 60 TO 15~c K ( Y ) ~~~~X D ( 7 7 7 )
r,o To tcq

j5~
15’, C’)NTTM I’

T J ~~~= 3
43
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----5-- — 5-.

- FORTRAN R1.3 CYCLE I BUILT 09/27/18 20:40 SOURCE LISTING GAUSS
C

00038 991 FORMAT (’ RANDOM SEEDS •,3I10,E28.18)
00039 END -

69
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FORT RAs~) R1.3 CYCLE I BUILT 09/27/78 20~ 40 SOURCE LISTING
00301 SUBROUTINE PRVEC (LAB EL ,VEC )

C PRINT SELECTED VECTOR COMPONENTS
00302 INTEGER LABEL,DIII12,COUNT 

-

00003 REAL VE CCI )
00004 DATA D1M12,C0UNT11536. 0/ 

- 

-

03035 IF(COUNT •GE. 0) RETU RN
00006 COUNT • COUNT41 - • 

• —

00037 WRITE (b,99) COUNT, LABEL ,
* VEC (31M12*7-s1), VEC (DIM1Z*71760), VEC (DIM12*7+1148)

00008 99 FQRMAT (’ PR. ENTRY •,15,’ At PNT . •,A4,
* 5E14.7)

00039 RETURN 
-

00010 ENO - 

- - -

- -

-

~~~~~~~~~~~~~~ 70



- 3 The API2OB Fortran , Assembly Language , Vector Cha i ner

8y referring to figure 1 the structure of the code for the Monte

Carlo restartable code for the 3D phase demodulation becomes clear. The

code is made up of three different types, Fortran Code, Assemb l y Language

API2OB Code, call ed as a Fortran Subroutine Vector Cha i ned API2OB Code,

which is the concatenation of Assembly Language Codes . The restartable

features of the code, the current Monte Carlo averages are written to a

file after each sample path , were provided by M i lt Campbell. This program

was used to generate the statistica l data pr~~ided in - The time

critica l convolution loops are realized by the assembly codes RLNLF.FSO

and STHI RD.FS0 which convol ve over phase rate and amplitude resptctlvely.

The coding of these loops are time optima l for the AP1208.

71
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THIS FILE CONTAINS INFORMATION O?I )L0’J TO RUN EXCO.

M. CAMPBELL (SYSCON DESIGN)
OCTOBE R 9, 1978

SECTIONS ARE PREC EDED BY A LINE
I IN

WHERE N [S THE NUMBER. TIlES ALLOWS EASY ACC SS VIA ~HE EDITOR .

CONTENTS.
#91—RUNNING THE PROGR AM
##2 -LOOKING AT DATA FILES
913—RECOVERING FROlI ERRORS
#04-DATA FILE FOLMAT
#95—FORTRAN SOURCE FILES
#96-COMMAND FILES

ID! RUNNING THE PR OGRAM -

#91.1 THE PROGRAM IS ON FILE E~CO.TSK SO IT HAY 5i ~t1IN AS A NORMAL
RSX—1IM PROGRAM. ON STARTUP THE PROGRAM EXPECTS THE FILES
‘INITIAL .DAT’ AND •RESTA RT.DAT’ TO BE PRES EN T A~D TO CONTAIN
THEIR CORRECT VALUES (SEE DATA FILt STRUCTUi~E). 

‘INITIAL.DAT ’ ~ o
CONTAINS DATA CONSTAN T FOR A RUN AND ONCE F.DITTEL) TO YOUR
SATISFAC TION N EED NOT BE MODIFIED . ‘RESTART.DAT’ IS DYNAMICALLY 2
UPDATED B? THE PROGEA~! AND CONTAINS THE CL~~REN T REST.UtT
INFORMATION . FOR ThE INITIAL RUN OF THE ?~tOGRA.M ONLY !, I-’
FILE RESTART.INT’ SHOULD BE COPIED TO RF.STA~T.DAT TO F2 SURE
THAT A RUN OF THE PROGRAM %JILL INIT IALIZE PROPERLY .

#01.2 COMMAND FILE ‘NEWRUN.DAT ’ IS PRO’/I!)ED TO SET ~ P THE IVSTA FILES
- FOR INITIATINC AN EXCO RUN. IT RENAMES ANY OLD RESTART FILES

(WH ICh CONTAIN FINAL RESULTS OF I~UN S) TO HE ‘RF.STM~T.OLD ’,
5- DELETES ANY EXISTiNG BACKUP FILES, CREATES A~ INITIAL RESTART

BY COPYING ‘RESTART.INT’ TO RESTART.DAT A~~) E> ITS . THE FILES
ARE NOW READY FOR AN ‘RUN EXCO’ COMMAND.

#01.3 PROCR AZ f CTLXGO IS PR OVIDED TO ALLC~J ORDERLY S’~~T DOWN 0? EXCO
• EXTERNALLY. EXCO USES EVENT FLAG 54 FOR CONTROL. IF, AT

THE END OF TIlE MAI N LOOP, THE EVENT FLAG iS SET EXC.O s:iuIS
DOWN WITH THE DATA FILES SET UP FOR RESTART.

#92. GETTING DATA

#92.1 RUNNI NG VALUES. TilE FI LE ‘RESTART.DAT’ ALWAYS CONTAI’.S T~(E
RESULTS OF TUE LAST TIN E THROUGH THE OUTEi ~ LOOP OF EXCO.
IT IS THIS FILE THAT WILL SF. 1PS~ : IF  IXCO ~S INTEL ~RCr~~-:l) :.Nn
THEN RESTARTED. F.XAHINING ‘RESTART.DAT’ O~L3 PètOVI~)E
TCIC LATEST INFOR -!ATION ON THE STATUS (IF F:X~J.

THE FILE BACKUP.DAT’ CONTAINS TUE .SAN~ VALC~ S AS ES r AR T. DAT
HUT FROM TUE PREVIOUS L’ASS THROUGh TilE 0~JI~~-~ ~.OO’. ~~~~
IS TIlE SECONDA~(Y RECOVr.RY FILE IN CASE TiiEC~ IS SO~~ p

~osi.~::WIT H RCSTA RT.DAT ’.

092.2 START STATUS. A NEW VERSION OF LINSTAT .f).~T’ !S C~~ATt~
EACH TitlE EXCO IS STARTED AND ANYTIME TI!E PROGRAM FALLS

-— 
c~~~~~~~~~~_ _  
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#92 .3 EXAIIINflIG THE FILES. RESTART .DAT’ AND ‘BAC~ U? .DAT ’ SHOULD
BE EXA~4INED ONLY WITH EXGO NOT RUNNING, SINCE EXCO lu LL
QUIT (WITH AN ERROR ON ‘RUNSTAT.DAT’) IF It CAN NOT ACCESS
BOTH FILES.

‘RUNSTAT.DAT’ HAY SE EXAMIN ED AT AN? TL’IE AS A NEW VEZSION IS
CREATED AS NEEDED.

#03. RECOVERING FROM ERRORS.

#93.1 IF EXGO ATT~~IPTS TO EEEP THE RESULTS OF TNt~ LAST TL’IE ThROUGH
THE OUTER LOOP ON THE FILE ‘RESTART .DAT’ AND THE RESULTS
ON THE PR EVIOUS PASS ON ‘BACKUP .DAT’. ViE OLD DATA IS COPIED
FROM ‘RESTART-.DAT’ TO BACKUP.DAT’ BEFORE WRITING TILE
N~J DATA TO ‘RESTART.DAV.

IF E~~ O IS UNABLE ~O ACCESS ANYONE OF INITIAL.DAT’,
‘RESTART.DAT’ o:-~ MCKUP.DAT’ , OR IF THERE IS SOME ERROR
IN READING THEM (END—OF—FILE OR CONSISTENCY CHE CK BAD), It
WRITES AN ERROR MESSAG E ON ‘RUNSTAT.DAT’ AND STOPS.

903.1 IF RESTART.DAT ’ IS BAD BUT ‘BACKUP.DAT’ IS GOOD , RENAM E
BACKUP.DAT’ TO BC ‘RESTART.DAT’. THIS RESULTS IN THE LOSS

OP ONE PASS TI ~ OUGH THE OUTER LOOP.

#93.2 1? BOTH ‘RESTART.DAT’ AND BACEUP.DAT’ ARE EAD , THE
LATEST ‘RUNSTAT.DAT’ CAN BE USED BY RE NAMING IT TO
BE RESTART.DAT AND ED ITTING THE TIM E TAG (LINE 1)

-
• OUT. THIS RESULTS IN LOSS OF ALL DATA SINCE TUE LAST

SUCCESSFUL RESTART.

THIS SHOLILD BE A VERY RARE CASE SI~CE EXCO DOES t:or
HAVE MORE THAN ONE OF ANY OF ITS FILES OPEN AT ONCE.

#94. DATA FILE FORMAT.

#14.1 RESTAItT.DAT—THE MAIN RECOVERY DATA FILE. IT IS ACCESSED
EACH TIME EXGO IS STARTED FOR THE RUNNI N G VALUES TO BC USED.

FOR~ffiT : (NOT E, THE ACTUAL FILE HAS COM~t A S  AFTER SOME VALUES,
THESE ARE FOR EASE IN EDITING AND SHOULD BE RETAINED)

LINE USE

1 CURRENT VALUE FOR ISAMP
2 CURRENT VALUE FOR IISAM P
3 CURRENT VALUE FOR SU~tP1

- 

-. 
4 CURRE NT VALUE FOR SLDIP2 -

-
~ - S CURRENT VALUE FOR JCAUSS

6 CURRENT VALUE FOR DZZZI
-‘ 7 CURRENT VALUE FOR XZZZ ( 1)

8 CURRENT VALUE FOR XZZZ (2)
9 COMMENT LINE(NO DATA I’ ON T’IIS I.P :E)

.~ 10 6 INTERNAL VALUES FOR GAUSS (THE AR RAY X ST)
11 7 INTE RNAL VALUES FOP. ~~NF (N I IC) :;G AN!) ~1~)
12 3 I~ITF.RNAL VALUES FOP. };A~ F (11 IC) fl)

:. 13 3 INTERNAL VALUES FOR ~ANF (14 10
16 THE INTEGER VALUE ‘12345’ IS REQ~ iR~ D. EXCC1

-
- ~~- USES THIS AS A CIu:Ch: Tii ~AKE sw~ : ~~~ FI LE ~AS

• CORRECTLY WR I TTEN.

a-.

7’,
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994.2 INITZAL.DAT-CONTAINS CONSTANT DATA FOR A RU! , BUT THA T MAY
VARY BETWEEN RUNS. TILLS PILE HAY BE EDITED TO CHANGE RU~iCHARACTERISTICS.

FORMAT:
LINE USE

1 I?RNT—IV NON—ZERO THEN THE ‘CYCLIC I~PL1T’ DATA IS LISTED
2 JPRNT—INNER LOOP DATA (IN NDRV3D AND LEAF) IS LISTED

WH EN ~Z)D(KO(JNT,JPRNT ) IS ZERO. SET IT LARGER THAN
IF NO DATA IS DESIRED.

3 KIRNT-RUNNIN C RESU LTS ARE PRINTED IJH EN ~)D(ISAMP,KPRNT)
IS ZERO. SET TO PRiNT INTERVAL

4 ALPIIO
S DELI
6 Q22C
7 Q33C
8 N02
9
10 ALP

994.3 RUNSTAT.DAT-A NEW VERSION OF THIS FILE IS CREAT ED EACH TIME
IT IS NEEDED. IT EITHER CONTAINS THE TI~~ AND DATE OF
A SUCCESSFU L RESTART, 111TH THE RESTART DATA IN ‘RESTAP.T.DAT’
FORNAT OR AN ERROR MESSAGE.

#~ 4.4 RESTART .INT—THI S FILE CONTAINS THE INITIAL VALUES OF
‘RESTART .DAT’, SO A NEW RUN WILL INITIALIZE PROPERLY .
IT HAS THE SA~LE FORMAT AS ‘RESTART.DAT’.

IM.5 BACKUP.DAT—THIS FILE IS A COPY OP RESTART.DAT’ MAD E
BEFORE WRITING NEW VAL UE S TO THE RESART FILE. IT HAS THE
SAME FORMAT AS ‘RESART.DAT’.

#95. FORTRAN SOURCE FILES

$ 

#95.1 NDRV3D .FTN
THIS FILE CONTAINS THE SAME ROUTINES AS IT ORIGINALLY DID,
HOWEVER NDRV3C) ITSELF (TU E MAIN PROGRAM) HAS SEEN HEA VILY

-
. 

- 
. HODIFTED TO INSTALL THE RESTART CAPA~1LITY. MINOR RODS

TO CAUSS AND BAZIF TO INCLUD E THEIR RE~~ 4BERED VALUES IN
CONMON SO THEY CAN BE WR ITTEN TO FILES.

#95.2 LEAF.FTN
• THIS FILE CONTAINS THE SAME ROUTINES AS IT OP.ICINNAI.LY DID,

LEAF HAS BEEN SLIGHTLY MODIFIED TO MARE THE PRINTING 0? DATA
AT THE END OF EACH CALL OPTIONAL. -

195.3 KILLHE.FTN
SUBROUT INE KILLtI E IS CALLED AFTER SETTIr C UP THE RECOVEHY
FILES TO SEE IF EVENT FLAG 54 HAS BEEN SET . IT SO IT
EXECUTES A STOP.

015.4 F.RROR.FTN
S1JHROUT [NH ERROR IS CALLED W HE N E’~G~ f~ISCOV~~~S ,~~y F.~~~~
DURING A RESTART ATTF.sI’F OR WHEN TRYI~C TO SET U? THE
RF.~ TAI~T fILES. FRRO~ CR(~Af ES A VF.RS[~)N oF ‘~(C~;STAT.~ .\T ’

75
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__ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

¶

CONTAINING ANI) ERROR MESSAGE A~D STOPS.

#95.5 CTLXCO.FI N
PROGRAM CTLXGO IS AN INDE PEN DENT PROGRA~1 THAT SETS EVEr:T
FLAG 54 SO THAT EXCO WILL STOP ON ITS NEXT PASS TRRO~ GiITHE OUTER LOOP.

#96. COMMAND FILES

#96.1 TEST.cMD
CONTAINS TILE NECESSARY COMMANDS TO TKB EXGO.

#96.2 N EWRUN.CH!)
CONTAINS THE NECESSARY COMNANDS TO REINIAL T.ZL. THE
DATA FILES FOR A COMPLET E LY NEW RUN OF EXCO.

>

f 
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.ENABLE DATA

.OPEN BOXBLD.CMD
• EXCO/FP/CP,EXCO/CR/—WI—BOXBLD/MP

UNITS—lO
ASG—AP: 8,APR :9,AP2: 10
P1(1—10
I,
.CLOSE -

.OPEN BOXBLD.ODL -

.ROOT HAIN_* (XI LL,ERR GLOB PREST)
MAIN: .FCTR NDRV3D— (1,1JFPSLIB/L~ :APINIT—t1 ,13FPSLIB/L3—[1, LISHORT
ERR : .FcTR ERROR
KILL: .FCT~1 KILLME
GLOB: .FCTR (340,3403GL03AL— (1,1JFPSLIB/LB
REST: .FCTR RESTI-REST2—REST 3—REST4— ( 1, 1)FPSLIB/LB

LEAF—(340, 3401 LC—( 1, 1) FFSLIB/LB
REST2: .FCTR (340,3403M— (340,340)W— f1,LJ FPSLIB/f-.B
REST3: .FCTR (340,34OJZSUM-.(340,34OjXSUM— (1, IJFPSLI3/LS
REST4: .FCTR (340 3403 TTNOV—(1 , 1JFPSLIB/L3

.END
.CLOSE
PIP EXGO .TS(~;*/DE
TKB @BOXBLD
Pug EXCO.*,SOXBLD. *

>
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FORTRAN IV—PLUS V02—51D 11:10:03 05—APR—79 PAGE 1
NDRV3D.FTN /TR: BLOCKS/y R

C~~ NDRV 3D.FTN
C NDRV 3D : NEW 3D DR IVER LINE AR LOGGIC
C VERSION 5/28/78
C MODIFIED FOR AUTO RESTART 10/4/78 (M.CAMPBELL)
C

0001 REAL JO(1536) ,JOO(1536) ,XDAT( 130 ,IO) ,NORM MNEW ,MOLD
0002 INTEGER SNIZ,SINFZ COSFZ,DELZ ,AZ,S1Z ,S2Z I TIZ ,T2Z

¶ 
0003 INTEGER H
0004 INTEGER COSF SINF ,CEIL,ACOOLD,ANOLD,AGONEW,ANNEW
0005 INT EGER AAOLD , AANEW ,ASC1 ,ASC2 ASC3 ,AA2R , AXP1 ,AADLT
0006 INTEGER ASS
0007 INTEGER AXP2,AGA,ACLF AAMI,AAM2 ,AZJ ,AXJ,ANORM,ASJ

0008 BYTE MYDATE( 9) ,MYTTME (8)
C THIS COMMON BLOCK CONTAINS PRINT CONTRO L VARIABLE

0009 COMMON/PRINTC/IPRNT ,JPRNT ,KPRNT ,KOUNT
0010 COMMON M,N,KMAX,A11,A22 ,Q33C,PIDLT,ALF,DELT ,CONST,R11 1

1 MNEW,MOLD,GONEW,COOLD,PI TWOP I Y 1EST,Y2EST,Y3EST ,
2 CHAT,SHAT,XHAT NORM,JO,Z1,Z2,
3 COSY( 16), S1NY(16)A141

0011 COMMON /GN/ DZZZI , JCAUSS, XZZZ(2)
C THIS COMMON CONTAINS GAUSS INTERNAL VARIABLE FOR RESTART

0012 COMMON/GSEED/INTRNL(6)
C THIS COMMON CONTAINS BANF INTERNAL VARIABLES FOR RESTART

0013 COMMON/BFINT/ IBNF(7) TBNF(6)
0014 COMMON INFLAG,LCHAT ,LSHAT,SN1Z ,COSFZ,SINF Z,DELZ ,JNSZ I JZZ

I MEMS,AZ ,S1Z ,S2Z ,INSUFZ ,TIZ T2Z ,ITOPS ,ALDLT CA ,Q33,COSF,
— 2 SINF ,KBIAS ,CEIL ,A~ OOLD ,AMOLD ,AGONEW ,ANNEW ,AAOLD ,AAN EW ,ASC1,

3 ASC2,ASC3,AA2R AXP1 ,A.ADLT,AGA,AXP2,ACLF,AAM1,AAN2 ,AZJ ,AXJ ,
4 ANORM ,ASJ ,ASS 

-

C
C **~~**~~*~ * * * * * * * * * ~ START RUN INITIALIZATION *~~*~~~~~~~~ *~~~*

0015 NORM’l.O
C MYFLAC IS THE EVENT FLAG USED TO CONTROL EXCO

0016 MYFLAG—54
0017 CALL CLRZF(MYFLAG)
0018 CALL DATE( MYDATE)
0019 CALL TIME(MYTIHE)

C
0020 M-16
0021 N—96
0022 KMAX—16
0023 IDEV ’S

C BOX MEMORY ALLOCATIONS
0024 INFLAC—1 7
0025 LCHAT—18
0026 LSHAT I9

— 0027 SN1Z—20
0028 COSFZ—SN1Z+ M

- - 0029 SINFZ—COSFZ4I
0030 DELZ SINFZ+M
0031 JNSZ—DELZ+N
0032 JZZ—JNSZ+N
0033 MEKS~JZZ+M*N+M
0034 AZ—MEMS+ 1 1
0035 S1Z—AZ+ 1 1

78
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FORTRAN IV—PLIJS V02—51D 11:10:03 05—APR—79 PAGE 2
NDRV3D.FTN /TR:BLOCKS/WR

0036 S2Z—SIZ+M
0037 INBUFZ—S2Z+M
0038 TIZ—INBUFZ+2
0039 T2Z—TLZ+M
0040 ITOPS_AZ+21+4*M
0041 ALF—1.

C READ GENERAL PARAMETERS FROM FILE
0042 OPEN(UN I T I ,NAME— INITIAL.DAT ,T PE— 0LD ,ERR—5000)
0043 READ( 1 9999 ,END— 5000)IPRNT ,J PRNT ,KPRNT ,ALPIIO ,DELF QZ2C Q33C ,

X N02,N03,ALF
0044 9999 FORMAT(3(15, / ) , 4(E15.8, / ) 2(I5 ,/ ) ,E15.8)
0045 CLOSE(UNIT—1)
0046 IP(IPRNT.NE.0)WRITE (IDEV,651) YIEST ,Y2EST ,ALPLIO,DELF ,QZ2C,N02
0047 651 FORNAT( , CYCLIC INPUT /4X ,5F10.5,115)
0048 P110.10.**(ALP1IO/10.)
0049 QQ Q22C**(.25)
0050 RX (P11O/(SQRT (2.O)*QQ))**(4 .O/3.O)
0051 FTC.SQRT(2.O)* pJ(**(.25) /QQ
0052 DELT~DELF*FTC
0053 Q22.Q22C*DELT
0054 Q33_ (!33C*DELT

— 
0055 R1 1—RX/DELT
0056 P220_P1IO*SQRT(Q22C/RX )
0057 ALDLT~ALF*DELT
0058 GA—I .—ALDLT
0059 AII_IO.**((ALPLIO+1.4)/1O.)
0060 #22— P220
0061 P330— . 5*Q33C/ALF
0062 A33~2.0*P33O
0063 P 1—3.1415926536

• 0064 P 12_2*PI
0065 TWOPI.2.O*PI
0066 PIDLT—PI/DELT
0067 CONST__2.O*PIDLT*PIDLT/Q22
0068 DEVI— SQRT(A11)
0069 DEV2— SQRT(A22)
0070 DEV3— SQRT(R 11)
007 1 DEV4 SQRT(A33)

• 0072 DEVQ2—SQRT(Q22)
0073 DEVQ3—SQRT(Q33)
0074 YIEST 0.
0075 Y2EST—O.
0076 Y3EST—I.
0077 1Y2_96./2./PIDLT*SQRT(50. *Q22)+.5
0078 KOUNT—1
0079 C0SF—2O$~4
0080 SINF—COSF+M
0081 KBIAS~M*(N+1)

¶ 0082 CEIL_ITOPS4IU4AX*KBIAS
0083 AGOOLD CEIL+1
0084 ANOLD.ACOOLDf 1
0085 AGONEW—AIIOLD4 1
0086 ANNE W-ACONE W$-I
0087 AAOLD—AMNEW+I
0088 AANEW-AAOLD+KMAX
0089 ASC1 —AANEW+KIIAX
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0090 ASC2—ASC1+KNAX
0091 ASC3—ASC2+$O1AX
0092 AA2R—ASC3+KMAX
0093 AXP 1—AA2R HO(AX
0094 AADLT—AXP 1+1
0095 AGA-AADLT+l
0096 AXP2—AGA+ 1
0097 ACLF—AXP2+I
0098 AAML.ACLF+KMAX*KMAX
0099 AAN2—AAMI+1
0100 AZJ—AAN2+1
0101 AXJ—AZJ+IQ4AX
0102 ANORN—AXJ4M

• 0103 ASJ—ANORM+1
0104 ASS—ASJ+KNAX

C——— READ RESTART FILE
- C NOTE—FIKST RUN IS CONTROLLED BY RESTART FILE VADES ALSO

C
0105 OPEN (UNIT—1,NA — RESTART.DAT ,TYPE— 0LD ,ERR—5010)
0106 READ(1,9998,END—5015)ISAMP ,NSAMP ,SUMPI,SUMP2,JCAUSS DZZZI

X ,XZZZ ,INTRNL ,IBNF ,TBNF MYRSTR
C THIS FORMAT ALSO USED BY RECOVERY SETUP CODE AT END OF OUTER LOOP

0107 9998 FORMAT(2( 115 ,/ ) ,2(E15.8 ,/ ) ,115 ,/ , 3(E15.8 ,/ ) , / , 6110 ,/
X ,7IIO , / ,2 (3F15.5 ,/ ) , I15)

0108 CLOSE(UNIT—l)
0109 IF(MYRSTR.NE.12345)GO TO 5020

C RESTART SUCCESSFULL
0110 CO TO 6000

C UNSUC CESSFU L RESTART BRANCHES
C
C UNABL E TO OPEN OR ACCESS CONSTAN T FILE
C

0111 5000 CONTINU E
0112 CALL ERR OR(l ,I)

C UNABL E TO OPEN PRIMARY RESTART FILE
0113 5010 CONTINU E
0114 CALL ERROR( 1,2)

C END—OF—FILE ON PRIMARY RESTART FILE
0115 5015 CONTINUE
0116 CALL ERROR(1,3)

C CONSISTENCY VARIABE —MYRSTR— DOES NOT HAVE VALUE OF 12345
0117 5020 CONTINUE
0118 CALL ERROR( 1,4)

C
C SUCCESSFU L RESTART
C

0119 6000 CONTINUE
0120 OPEN(UN IT— 1 ,NANE~~ RUNSTAT .DAT ,TYPE— NEW )
0121 WRITE ( 1,999 1)MYTIME ,MYDAT E
0122 9991 FORZLAT( lX ,8A1 ,IX ,9A1 RESTART SUCCESSFUL )
0123 WRIT E( 1 ,9990)ISAMP ,NSAMP ,SUMP I ,SUMP 2 ,JGAIJ SS ,DZZZ 1 ,

X XZZZ,INTRNL,IBNF ,TBNF ¶

0124 CLOSE(UNIT I)
C THIS FORMAT ALSO USED BY RECOVER SET UP CODE AT END OF OUTER LOOP

0123 9990 FORMAT( 115 , ,ISAMP ,/
X I 15, ,N SAMP I/

80
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X E15.b,
X E15.8, ,SUMP 2 ,/
X 115 . ,JGAUSS ,/
X E15.8,
X E15.8, ,XZZZ(1y,/
X E15.8, ,XZZZ (2y,/
X - THE FOLLOWING ARE INT ERNAL TO GAUSS AND BANF , I
X ,6I10,/ ,
X 7110,!
X ,3E15.8,/
x ,3E15.8,/
X - 12345 , FILE CONSISTENCY CHECK VALUE )

C

~~~~~~~~~~~~~~~~~~~~~~ END RUN CONSTANTS ~~~~~~~~~~~~~~~~~~~~
C

0126 CALL GLOBAL
C
C ****~~*** **~~~*~~~** START PATH INITIALIZATION ***************
C

0127 100 CONTINUE
0128 CALL GAUSS(JSEED,DEV1,Y1EST,X1)
0129 KOUNT— 1
0130 XDAT(KOUNT,1)—X1
0131 CALL CAU SS(JSEED ,DEV2 ,Y2EST ,X2)
0132 CALL GAUSS(JSEED ,DEV4 Y3EST,X3)
0133 XDAT(KOUNT 5)—X3

H 0134 ACOS_EXP(X3_1.)*COS(X1)
0135 ASIN_EXP(X3_l.)*SIN(X1)
0136 DO 11 K—1 ,KMAX
0137 YY3~.5*(FLOAT(KMAX)+1.)
0138 G~ .5*(FLOAT(K)—YY3)
0139 C_G*G*.5
0140 AMF AK-O.
0141 IF (G.GT.27.) CO TO 12
0142 AMFAK— EXP(— C )

- - 0143 12 CONTINUE
0144 MN~M*N
0145 DO 10 I— 1M
0146 DO 10 J—1 N
0147 L1_I+M*(J_1)
0148 L2~M*(N+1)*(K—1)+ITOPS

• 0149 10 JO0(L1)~J0(L1)*AMFAK
0150 L4—776
0151 CALL AP PUT( J00 ,L2 ,MN 2)

• 0152 CALL APWD
0153 11 CONTINUE
0154 GOOLD— I .0+( _ .5—FLOAT(IO(AX)/2.)* .5*SQRT(A33)
0155 MOLD—SQRT(A33)/2.
0156 GONEW—GOOLD
0157 MNEW—MOLD
0158 CALL APPUT(GOOLD ,AGOOLD,1 ,2)
0159 CALL APPUT(MO LD,AMOLD,1,2)
0160 CALL APPUT (GON EW,AGONEW ,I I 2)
0161 CALL APP UT(HNEW ,AMNEW ,1,2)

• 0162 CALL APWD
-: 0163 205 FORMAT( 0 ,8X, POSIT. ,5X , POSIT. MOD 2 P1 ,2X , EST. POSIT. ,9X
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* /Z 1 AND Z2 ,19X , CYCLIC LOSS’ ,5X , K—B EST. AND P11 )
C
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ END PATH INITIALIZATION ~ **~~~*******~
C
C ~~~~~~~~~~~~~~~~~~~~~~~~ START POINTS *********************************
C

0164 450 CONTINUE
0165 IF (KOUNT.LE.1) GO TO 5
0166 ACOS—EXP(X3—1 . )*COS(X 1)
0167 ASIN.EXP(X3_ 1.)*SIN(X 1)
0168 5 CALL CAUSS(JSEED ,DEV3 ACOS,ZL)
0169 CALL CAUSS(JSEED,DEV3 ASIN,Z2)
0170 X 1—X 1 + X2*DELT
0171 XDAT(KOUNT ,I)—Xl
0172 CALL GAUSS(JSEED DEVQ2,X2 X2 )
0173 X3~GA*X 3+ALDLT
0174 CALL CAUSS(JSEED,DEVQ3 X3 ,X3)
0175 XDAT(KOUNT, 5)-X3
0176 CALL LEAF
0177 XDAT(KOUNT,2)—XRAT
0178 XDAT(KOUNT,4)—AMI

0179 IF(MOD(KOUNT ,JPRNT).EQ.0)WRITE(IDEV,20 1)KOU NT,XDAT (KOUNT ,1),
X XDAT(KOUNT,2),Z1,Z2,
*(XDAT(KOUNT ,5)), AM1

0180 201 FORMAT( 0 ,13,IX ,1P2E14.6/4X 1P2E 14.6 ,4X ,1P2E 14.6 I)
0181 KOUNT-KOUNT + 1
0182 IF (KOUNT.LE.N02) CO TO 450

C
C ~~~~~~~~~~~~~~~~~~~~~~~ END POINTS *****************è**
C
C ~~~~~~~~~~~~~~~~~~~ START FIN ISH PATH ****~~*~~**~~*****
C

0183 SUMP—0.0
0184 SUMC—0.0
0185 DO 1501 I—3 1,N02

• 
- 0186 XD—ABS(XDAT( I ,I )—XDAT( I ,2))

0187 1498 CONTINUE
0188 IF(XD.GT.P I) GO TO 1499
0189 GO TO 1500
0190 1499 XD—XD—P12
0191 CO TO 1498
0192 1500 SUMP~(XD)**2+SUMP

— 0193 SUMC—SUMC+(XDAT(I , 5)—XDAT( I , 4))*~ 2
0194 1501 CONTINUE

0195 H—N02—30
t j

~
-
~ 

0196 SUMP—SUMP/li
0197 SUMC—SUMC/H
0198 XNSAMP—NSAMP
0199 XAA—XNSAMP+1.O
0200 SUMP I_ (SUM P+XNSAMP*SUMP1 )/XA A
0201 SUMP2~ (SUMC+XNSAMP *SUMP 2)/XAA

i.-- 0202 DSUMP 1~ AL0C10(SUMP 1)*1O.
0203 DSUMP2~ALOG1O (SLJMP2)*10.

- 

~-: 
0204 IF(MOD(NSAMP,KPRNT).EQ.O)WRITE(IDEV,1508)
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0205 1508 FORI4AT( 0 ,SX, NONLINEAR CYCLIC ESTIMATOR )
0206 IF(HOD(NSAMP KPRNT).EQ.O)WRITE(IDEV,1511)SUMP I ,DSUNPL SUMP 2 ,

*DSUMP2
0207 1511 F RMAT(2( 0 , AVERAGE STATISTICAL VARIANCE — LPEI3.6 , I1x ,

* AVE RAGE COMPUTED VARIANCE — IPEI3.6//))
0208 NSAMP—NSAMP+1

• 0209 ISAMP ISAMP+1
¶ C

C BU ILD RESTART FILES
C
C FIRST COPY THE CURRENT PRIMARY FILE TO THE BACKUP
C

0210 OPEN (UNIT—1 ,NAME— RESTART.DAT ,TYPE— OLD ,ERR—7000)
0211 READ( 1,9998 ,ERR—70 10)11 ,12 ,R1 ,R2 ,13 ,R3 ,R4 ,R5 ,

X 14,15,16,17,18,19,
X 110,I11,112,113,114,115,I16,
X R7 ,R8,R9 R10,R11,R12,
X MYRSTR

0212 CLOSE(UN IT— 1)
0213 IF(MYRSTR.NE. 12345)GO TO 7020

C WR ITE BACKUP FILE
0214 OPEN(UNIT—1 ,NAME— BACKUP.DAT ,TYPE— UNKNOWN ,ERR—7030)
0215 WRITE(1,9990)I1 ,I2 ,R1,R2 ,13,R3,R4,R5,

X 14,15,16,17,18,19,
X I10,111 ,I12 ,113,I14,115,I16,

R7 ,R8,R9,R10,R11,R12
0216 CLOSE(UNIT—1)

C WRITE CU R RENT DATA ON NEW PRIMARY FILE
0217 OPEN(UNIT —I ,NAME— RESTART.DAT ,TYPE— UNKNOWN ,ERR—7040)
0218 WRITE( 1,9990)ISAMP,NSAZ1P,SUMP I ,SUMP2 ,JGAUSS ,DZZZ I ,

X XZZZ ,INTRNL I B NF,TBNF
C

02 19 CLOSE(UNI T—1 )
C IF WE GET HERE WE SUCCESSFULLY SET UP RESTART—SKIP AROUND ERRORS

0220 GO TO 7050
C
C RESTART SETUP ERRORS
c
C UNABLE TO OPEN CURRENT RESTART FILE TO BUILD BACKUP
C

0221 7000 CONTINUE
• 0222 CALL ERROR(2 ,1)

C END OF FILE ON RESTART FILE
0223 7010 CONTINUE

• 0224 CALL ERROR(2 2)
C RESTART FILE CONSISTENCY VALU E BAD

- 
- 0225 7020 CONTINUE

0226 CALL ERROR(2 ,3)
C OPEN FAILURE ON BACKUP FILE

0227 7030 CONTINUE
0228 CALL ERROR( 2 4)

C OPEN FAILURE ON SECOND OPEN OF RESTART FILE
0229 7040 CONTINUE
0230 CALL ERROR(2,5)
0231 7050 CONTINU E

C
I
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C SEE IF WE QUIT DUE TO EVENT FLAG
C

I 0232 CALL KILLME(HYFLAC)
0233 IF (ZSAMP.LE.N03 ) GO TO 100

C
C ~~~~~~~~~~~~~~~~~~~~ END FINISH PATH ~~~~~~~~~~~~~~~~~~
C
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ FINISH RUN ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C

0234 2200 WRITE(IDEV,2201)
0235 2201 FORMAT ( 0 ,IOX , NORMAL COMPLETION )
0236 STOP
0237 END

- 4

U- • -

8k

I ~~~~~~~-z , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
! -

~~T~~1 
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

—~~~~~ -- -— -—~~---~~ —---- — ---‘U

FORTRAN IV—PLUS V02—51D 11:10:03 05—APR—79 PACE 8
NDRV3D.FTN /TR: BLOCKS/yR

PROGRAM SECTIONS

NUMBER NAME SIZE ATTRIBUTES

1 SCODE1 006546 1715 RW ,I,CON,LCL
2 $PDATA 000114 38 R W D ,cON ,LCL
3 $IDATA 001546 435 R W D ,CON •LCL
4 $V A RS 026530 5804 RW ,D,CON LCL
5 $TEMPS 000010 4 RW ,D,CON ,LCL

• 6 PRINTC 000010 4 RW ,D,OVR CBL
7 .$$$$. 014510 3236 RW,D,OVR ,CBL
8 Cli 000016 7 R W D O V R ,CBL
9 GSEED 000014 6 RW ,D,OVR,CBL

10 BFINT 000046 19 RW ,D ,OVR GBL

VARIABLES

NAME . TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

AADLT 1*2 7—014462 AAN I 1*2 7—014472 AA142 1*2 7—014474
AANEW 1*2 7—014446 AAOLD 1*2 7—014444 AA2 R 1*2 7—014456
ACLF 1*2 7—014470 ACOS g*4 4—026322 ACA 1*2 7—014464
AGONEW 1*2 7—014440 AGOOLD 1*2 7—014434 ALDLT R*4 7—014410

7—000026 ALPIIO R*4 4—026150 AI1FAX R*4 4—026344
1*2 7—014442 AMOLD 1*2 7—014436 ANI R*4 7—014342
1*2 7—014502 ASCI 1*2 7—014450 ASC2 1*2 7—014452

ASC3 1*2 7—014454 ASIN R*4 4—026326 ASJ 1*2 7—014504
ASS 1*2 7—014506 AXJ 1*2 7—014500 AXP 1 1*2 7—014460
AXP2 1*2 7—014466 AZ 1*2 7—014372 AU 1*2 7—014476
All R*4 7—000006 A22 g*4 7—000012 A33 R*4 4—026224
CElL 1*2 7—014432 CHAT R*4 7—000112 CONST R*4 7—000036

1*2 7—014424 COSFZ 1*2 7—014356 DEL? R*4 4—026154
DELT R*4 7—000032 DELZ 1*2 7—014362 DEVQ2 R*4 4—026254
DEVQ3 R-*4 4—026260 DEV1 R*4 4—026234 DEV2 R*4 4—026240
DEV3 R*4 4—026244 DEV 4 R*4 4—026250 DSUMPI R*4 4—026410
DSUMP2 R*4 4—026414 DZZZ 1 R*4 8—000000 FTC g*4 4—026204
C R*4 4—026340 GA R~4 7—014414 GONEW R*4 7—000056
GOOl D R*4 7—000062 H 1*2 4—026120 I 1*2 4—026352
10EV 1*2 4—026146 ZNBUFZ 1*2 7—014400 INFLAG 1*2 7—014346
IPRNT -1*2 6—000000 ISAMP 1*2 4—026266 ITOPS 1*2 7—014406
1Y2 1*2 4—026264 Il 1*2 4—026420 110 1*2 4—026466
Ill 1*2 4—026470 112 1*2 4—026472 113 1*2 4—026474
114 1*2 4—026476 115 1*2 4—026500 116 1*2 4—026502
12 1*2 4—026422 13 1*2 4—026434 14 1*2 4—026452
15 1*2 4—026454 16 1*2 4—026456 17 1*2 4—026460
18 1*2 4—026462 19 1*2 4—026464 J 1*2 4—026354
JGAUSS 1*2 8—000004 JNSZ 1*2 7—014364 JPRJ1T 1*2 6—000002

• JSEED 1*2 4—026304 JZZ 1*2 7—014366 K 1*2 4—026332
KBIAS 1*2 7—014430 10-tAX 1*2 7—000004 KOUNT 1*2 6—000006
KPRNT 1*2 6—000004 LCHAT 1*2 7-014350 LSHAT 1*2 7—014352
LI 1*2 4—026356 L2 1*2 4—026360 14 1*2 4—026362
H 1*2 7—000000 HEMS 1*2 7—014370 MN 1*2 4—026350
MNEW R*4 7—000046 MOLD R*4 7-000052 MYFLAG 1*2 4—026144
HYRSTR 1*2 4—026302 N 1*2 7—000002 NORM 11*4 7—000126
N02 1*2 4—026164 N03 1*2 4—026 166 NSAMP 1*2 4—026270
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P1 R*4 7—000066 PIDLT R*4 7—000022 P12 R*4 4—026230
2110 11*4 4—026170 P220 R*4 4—026214 P330 g*4 4—026220
QQ 11*4 4—026174 Q22 R*4 4—026210 Q22C 11*4 4—026160
Q33 11*4 7—014420 Q33C R*4 7—000016 RE ft*4 4—026200
111 R*4 4—026424 RiO R*4 4—026520 Rh R*4 7—000042
1112 R*4 4—026524 112 R*4 4—026430 113 R*4 4—026436
R4 R*4 4—026442 115 11*4 4—026446 117 11*4 4—026504
118 11*4 4—026510 119 11*4 4—026514 SHAT g*4 7—000116
SIN? 1*2 7—014426 SINFZ 1*2 7—014360 SN1Z 1*2 7—014354
SUMC R*4 4—026370 SUMP 11*4 4—026364 SUMPI g*4 4—026272
SUMP2 R*4 4—026276 SIZ 1*2 7—014374 SU 1*2 7—014376
TWOPI R*4 7—000072 T1Z 1*2 7—014402 T2Z 1*2 7—014404
XAA R*4 4—026404 XD g*4 4—026374 XHAT 11*4 7—000122
XNSAMP 11*4 4—026400 Xl 11*4 4—026306 X2 11*4 4—0263 12
x3 11*4 4—026316 YY3 R*4 4—026334 YIEST R*4 7—000076

- Y2EST R*4 7—000102 Y3EST R*4 7—000106 Zi R*4 7—014132
z2 11*4 7—0 14136

ARRAYS

NAME TYPE ADDRESS SIZE DIMENSIONS

COST 11*4 7—014142 000100 32 (16)
IBNF 1*2 10—000000 000016 7 (7)
INTRNL 1*2 9—000000 000014 6 (6)
JO M4 7—000132 014000 3072 (1536)
J00 11*4 4—000000 014000 3072 (1536)
MYDATE L*1 4—026122 000011 4 (9)
HYTIME L*1 4—026133 000010 4 (8)
SINY R*4 7—014242 000100 32 (16)
TBNF 11*4 10—000016 000030 12 (6)
XDAT 11*4 4—014000 012120 2600 (130,10)
XZZZ 11*4 8—000006 000010 4 (2)

- 

- 

LABELS

LABEL ADDRESS LABEL ADDRESS 1J~BEL ADDRESS

5 1—004026 10 ** 11 **
12 1—003326 100 1—003014 201 3—000542
205 ** 450 1—003726 651 3—000032
1498 1—004476 1499 1—004524 1500 1—004552
1501 ** 1508 3—000600 1511 3—000642
2200 ** 22O1 3—000764 5000 1—002466
5010 1—002504 5015 1—002522 5020 1—002540
6000 1—002556 7000 1—006360 7010 1—006376
7020 1—006414 7030 1—006432 7040 1—006450
7050 1—006466 9990 3—000204 9991 3—000146
999E 3—000066 9999 3—000000

FUNCTIONS AND SUBROUTINES REFERENCED

APPUT APWD CLOS$ CLREF DATE ERROR GAUSS GLOBAL KI LLME LEAF

86
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OPEN $ TIME $ALGIO $COS $EXP $SIN $SQRT

TOTAL SPACE ALLOCATED — 054010 11268

1.~
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0001 SUBROUTINE GAUSS(JS,SD ,~ -1,X)
0002 COMMON/ GSEED/ NST(6)
0003 COMMON /CN/ TWOPI , J , XR(2)
0004 IF Ci) 10, 10 20
0005 10 .1—2
0006 TWOPI~ 8.*(ATAN (I . ) )
0007 NST (1)—2 5
0008 NST(2) — 8
0009 NST(3)—31
0010 NST(4) —45
0011 

- 
NST(5)—20 ‘

0012 NST(6) .17
0013 ~~(l)—BANP (NST , 1)
0014 CO TO 35
0015 20 CO TO (30,40) ,  J
0016 30 .1—2
0017 XR( 1)—BANF(NST O)
0018 35 XR(2)—BANF(NST ,0)
0019 X1.SQRT(ABS(_2.*ALOC(XR( 1))))
0020 ~~ (2)aTWOPI*~~~(2)
0021 U(1).X1*SIN(~~ (2))
0022 ~~(2)—X 1~ C0S(~~ ( 2))
0023 X_XR(1) *SD+.XN
0024 RETURN
0025 40 J—1
0026 X~XR(2)*SD+XM
0027 RETURN
0028 END

4-
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PROGRAM SECTIONS

NUMBER NAME SIZE ATTRIBUTE S

I $CODEL 000454 150 RW ,1,CON ,LCL
2 $PDATA 000016 7 RW ,D CON I LCL
3 SIDATA 000014 6 RW,D,CON LCL
4 $VARS 000004 2 R W D ,CON ,LCL
6 GSEED 000014 6 RW,D,OVR ,CBL
7 Cli 000016 7 RW,D,OVR GBL

ENTRY POINTS

NAME TYPE ADDRESS NAME TYPE ADDRESS NA.’fE TYPE ADDRESS

GAu SS 1—000000

VARIABLES

NAME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

1*2 7—000004 JS 1*2 F_000002* SD R*4 F_000004*
TWOPI g*4 7—000000 X R~4 F_00001O* XN R*4 F_000006*
Xl g*4 4—000000

ARRAYS

N AME TYPE ADDRESS SIZE DIMENSIONS

NST 1*2 6—000000 000014 6 (6)
KR R*4 7—000006 000010 4 (2)

LABELS

LABEL ADDRESS LABEL ADDRESS LABEL ADDRESS

• 10 ** 20 1—000152 30 1—000174
35 1—000234 40 1—000414

FUNCTIONS AND SUBROUTINES REFERENCED

$SQRT

TOTAL SPACE ALLOCATED — 000544 178
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0001 FU NCTION BANF(NS ,MODE)
0002 DIMENSION NS(6) ,  NC(6)

C COMMON FOR HOLDING RESTART VALUES
0003 COMMON/BFINT/IBNF(7),TBNF(6)
0004 EQUIVALENCE(N 1 ,IBNF( 1)) (N 2 ,IBNF( 2 ) ) , (N3 , IBNF(3))
0005 EQUIVALENCE(N4,IBNF(4)),(N5,IBNF(5)),(N6 II IBNF(6))
0006 EQUIVALENCE(HP I IBN F(7))
0007 EQUIVALENCE(T 1 ,TBNF( t ) ) , ( T 2 ,TBNF(2)) ,(T3 ,TBNF(3))
0008 EQUIVALENCE(T4 ,TBNF( 4)) ,(T5 ,TBN F(5)) I (T6 ,TBNF(6))
0009 DATA Ml ,M2 ,M3,M4 ,M5 ,M6/59 ,47 ,62 ,38,45 23/

C W)DE O TO CONTINU E , OTHERWISE RESTART WITH
C INTEGER NUMBER NS(1)*2**18+NS(2)

0010 IF (MODE) 10, 100 , 10
0011 10 N1—NS(1)
0012 N2—NS( 2)
0013 N3—NS(3)
0014 N4—NS(4)
0015 N5—NS( 5)
0016 N6—NS(6)
0017 T1~2.**(_ 6)
0018 T2~2.**(_l2)
0019 T3 2.**(— 18)
0020 T4_2 .**(_ 24)
0021 T5~2.**(_ 30)

• 0022 T6-2.**(_ 36)
0023 MP~2**6
0024 100 DO 200 1—1 ,6
0025 CO TO (1l0 ,120,13O ,14O ,150,160), I
0026 110 K_N6*M6
0027 GO TO 190
0028 120 K~N6*M5+N5*M6+KD
0029 GO TO 190
0030 130 K_N6*M4+N5*M5+N4*M6+K D
0031 GO TO I9O
0032 140 K_N6*M3+N5*M4+N4*M5+N3*M6+K D
0033 CO TO 190
0034 150 K.N6*M2+N5*M3+N4*M4+N3*M5+N2*M6+KD
0035 GO TO 190
0036 160 IC_N6 *Mi+N5*M2+N4*M3+N3*M4+N2*M5+N 1*N6+KD
0037 190 KD—K/MP
0038 200 NC(I)~K_KD*MP
0039 N1 NC(6)
0040 N2—NC( 5)
0041 N3—NC(4)
0042 N4—NC(3)
0043 N5—NC (2)
0044 N6—NC( 1)
0045 XN I— N l
0046 XN 2—N2
0047 XN3—N3
0048 XN4—N4
0049 XN5 N5
0050 XN6-N6
0051 8ANF~ XN i *TI+~CJJ2*T2+XN3*T3+XN4*T4+,Ql3*T5+X~~*T6
0052 RETURN
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0053 END
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PROGRAM SECTIONS

NUMBER NAME SIZE ATTRIB UT ES

1 $CODEI 001344 370 RW ,I,CON ,LCL
2 $PDATA 000016 7 RW,D,CON ,LCL
3 $IDATh 000016 7 RW ,D CON ,LCL
4 $VARS 000066 27 RW ,D,CON LCL
6 BFINT 000046 19 RW,D OVR,GBL

ENTRY POINTS

NAME TYPE ADDRESS NAME TYP E ADDRESS NAME TYPE ADDRESS

BAN? R*4 1—000000

VARIABLES

N AME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

I 1*2 4—000330 K 1*2 4—000032 KD 1*2 4—000034
MODE 1*2 F_000004* MP 1*2 6—000014 Ml 1*2 4—000014
M2 1*2 4—000016 M3 1*2 4—000020 M4 1*2 4—000022
MS 1*2 4—000024 M6 1*2 4—000026 NI 1*2 6—000000 

—

N2 1*2 6—000002 N3 1*2 6—000004 N4 1*2 6—000006
N5 1*2 6—000010 Nb 1*2 6—000012 TI 11*4 6—000016
T2 R*4 6—000022 T3 R*4 6—000026 T4 R*4 6—000032
T5 R*4 6—000036 T6 R*4 6—000042 XNI R*4 4—000036
XN2 R*4 4—000062 XN3 R*4 4—000046 XN4 11*4 4—000052
XN5 R*4 4—000056 XN6 g*4 4—000062

ARRAYS

NAME TYPE ADDRESS SIZE DIMENSIONS

IBNF 1*2 6—000000 000016 7 (7)
NC 1*2 4—000000 000014 6 (6)
NS 1*2 F-000002* 000014 6 (6)
TBNF R*4 6—000016 000030 12 (6)

• - 
LABELS

LABEL ADDRESS LABEL ADDRESS LABEL ADDRESS

10 ** 100 1—000334 110 1—000372
120 1—000420 130 1—000462 140 1—000536
150 1—000624 160 1—000724 190 1—001034
200 **

TOTAL SPACE ALLOCATED — 001534 430
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0001 SUBROUTINE GLOBAL
C VERSION 5/5/1978

- • 
0002 REAL A(20) ,ABOX(ZO) ,J0(1536) ,SIGMA( 16), NORZI,MOLD,MNEW ,

1 S1(16), S2(16), PSI(96) , DELJ(96)
0003 INTEGER SNIZ ,COSFZ ,SINFZ ,DELZ ,AZ ,S1Z ,S2Z , T1Z ,T2Z ,JNS(96)

• 0004 INTEGER COSF ,SINF ,CEIL ,AGOOLD,AMOLD ,AGONEW ,AMNE W
0005 INTEGER AAOLD,AANEW,ASC1 ,ASC2 ,ASC3 ,AA2R,AXPI AADLT
0006 INTEGER ASS
0007 INTEGER AXP2 ,AGA,ACLF ,AAN1 ,AA142 ,ALJ ,AXJ ,ANORM ,ASJ

0008 COMMON M N ,KMAX ,A11,A22 ,Q33C ,PIDLT,ALF ,DELT,CONST,R11,
1 MNEW ,HOLD,GONEW ,GOOLD,PI ,TWOPI ,Y1EST,Y2EST ,Y3EST .
2 CUAT SHAT ,XHAT,NORN,J0,Z1,Z2 ,
3 COSY(16) ,SINY( 16), A}i1

0009 COMMON INPLAG ,LCHAT,LSHAT,SNLZ ,COSFZ,SINFZ ,DELZ ,JNSZ ,JZZ ,
1 MEMS,AZ ,S1Z,S2Z ,INBUFZ ,TIZ ,T2Z ITOPS,ALDLT ,GA ,Q33 ,COSF,

• 2 SINF,KBIAS,CEIL ,AGOOLD,AMOLD,AGONEW ,AMN EW AAOLD ,AANEW ,ASC1,
3 ASC2 ,ASC3,AA2R ,AXP 1,AADLT ,AGA,AXP 2 ACLF ,AANI ,AAN2 ,AW AXJ ,
4 ANORN ,ASJ ,ASS

C GLOBAL INITIALIZATIONS FOR NONLINEAR FILTER
0010 200 CALL APINIT( 1,1,III)

C CLEAR MD(0)—MD (8 19 1)
0011 DO 202 1—1,1024
0012 202 J0(I)—0.0
0013 ISTART—0
0014 DO 204 1—1 ,64
0015 CALL APPUT(J0 ,1START ,1024 ,2)
0016 ISTART—ISTART+1024
0017 204 CONTINU E
0018 A5——1./R11/2.
0019 CALL APPUT(A5,AXPI ,1,2)
0020 CALL AP WD
0021 X5~DELT*ALF
0022 X5——X 5

- • 0023 CALL APPUT(X5 ,AADLT ,1,2)
0024 CALL APWD
0025 AS—-CA
0026 CALL APPUT(A5,AGA,1 I 2)
0027 CALL APWD
0028 A5——l./2 ./Q33C/DELT
0029 CALL APPUT(A5 ,AXP2 ,1,2)
0030 CALL APWD
0031 A5 1.
0032 CALl. APPUT(A5 ,ANORM ,1,2)
0033 CALL APWD

C
0034 NORM-I .0

- - • C
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C PHASE VARIA BLES
0035 DO 2 10 I 1 ,M
0036 SIGIIA(l).PI*((2.*I_ 1.)/FLOAT(M)—1.)
0037 COSY(I)—COS(S1c~4A(I))
0038 SIN Y(I)— SIN(SI GMA( I ) )
0039 S1(I)—COSY(I)/R11
0040 210 52( I )—S INY (I) /R 1 1
0041 CALL APPUT(COSY,COSFZ M ,2)
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